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Fig. 1. An individual of a species of sea urchin (Toxopneus
tespileolus) was reared in an aquarium which was kept at 20-
25? to inhibit spore of eggs or sperm by the individual. This
individual had been collected in the sea near the Marine
Biological Station for Research and Education in Kochi
University.
Fig. 2. A scene of observation of sea urchin embryonic
development under a photo microscope. They can observe the
development of fertilization and 2-cell stage under the
microscope.
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Fig. 3. Early stage of embryonic development of a species of
sea urchin. A: Within 1 hour after fertilization, fertilization
membrane around the egg; B: 1 hour from fertilization, the
stage of 2 cells; C: Around 2 hours from fertilization, the
stage of 4 or 8 cells; D: Around 3 hours from fertilization, the
stage of 8 or 16 cells; room temperature was 24.5-26.5?.
Fig. 4. Rearing scene of sea urchin embryo and larvae which
are developing in aquaria under room temperature of around
25?. The amount of sea water can be till the half height of
the aquarium height at the fertilization stage. Fresh sea water
can be added every 1 hour to the aquaria. Till the stage of
hatching out from fertilization membrane, eggs which were
accumulated at the bottom can be scattered to the sea water by
blowing sea water using a pipette. After the hatching out, the
dead embryos and larvae should be deleted using the pipette
to keep clean. If the fertilization was also performed in the
mid-night, the observation of the development which is
performed in 7-17 hours after the fertilization can be available
in the day time in which the class goes on.
Fig. 5. A white board in which developmental data were
shown during a practical class of sea urchin embryonic and
larval development. Time of day, room temperature at the
fertilization and developmental stages appear on the board.
? ?
? ?
???????????????????????
???????????????????????
???????????
?????? ????????????????
???????????????????????
???????????????????????
????????????????????????
???????????????????????
????????????????????
??????????????????????
???????????????????????
?????????????????????????????????
???????????????????????????
??????????????????? ?? ?????
???? ?? ??????????????
??????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????????
?????????????
????????? ?????????? ????????????
????????????????????????
???????????????????????
???????????????????????
???????????????????????
???????????????????????
?????????????????? ??????? ???
???? ????????????????????
???????????????????????
???????????????????????
??????????????????????
???????????????????????
???????????????????????
??????????????
??????????????????????
???????????????????????
???????????????????????
????????????????????????
????????????????????????
????
??????????????
179
Fig. 6. Individuals of wharf roach (Ligia exotica) which were
collected on the shore near to the marine biological station
and kept in aquaria for the adaptation to light or dark
surroundings for 24 hours.
Fig. 7. Experiment on the body color change in wharf roach.
The wharf roach individuals are in adaptation to light (right)
or dark (left) surroundings for 24 hours before the observation
of the dispersal (dark color) and contraction of the pigments
of black pigment cells.
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Fig. 8. Early larval development of a species of sea urchin. A:
Around 8 hours after fertilization, a larvae is swimming after
hatching out from fertilization membrane; B: Larva in which
most of digestive truct was developed in around 24 hours after
fertilization; C: Larva in stage of prizm around 29 hours
fertilization; D: Larva in stage of pluteus around 50 hours
after fertilization; room temperature was 24.5-26.5?.
Fig. 9. Relative concentration of soluble and diameter after
adaptation into each concentration.
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Fig.10. Change in dispersal of black pigments in pigment
cells when wharf roaches were moved from light to dark
environment (A). Gradual expanding of black pigments can
be seen. Change in dispersal of black pigments in pigment
cells when they were moved from dark to light (B). Gradual
contraction of pigments can be seen.
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One example of marine biological practical menu for
science teacher training course in Japan: Developmental
Biology and Physiology
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Abstract
A marine biological practical course for science
teacher training curriculum has been held in Faculty of
Education, Kochi University for 22 years till 2016. This
course seems to have very efficient educational effects to
teach biological contents using marine biological
materials. In this study, teaching materials were sea
urchin for developmental biology and physiology
(osmotic pressure) and wharf roach (Ligia exotica) for
body color change. Results of each observation and
experiment in a practical course held in 2014 are
introduced in this study. Sea urchin and wharf roach are
materials which are relatively easy to be collected in the
sea and shore near to marine biological stations in the
whole Japan. Sea urchin is so called " key teaching
material" for learning development biology, because this
animal is located just before the vertebrates from
phylogeny view point and also another view point of
recapitulation theory by Haeckel. Moreover, sea urchin
eggs are suitable materials to learn the phenomena of
osmotic pressure shown by cell membranes. The both
issues are contents of text book in senior high school
biological course in Japan. The wharf roach can change
their body color to similar one to the surroundings as a
camouflage. This color change is due to the dispersal
(dark color) and contraction in the pigments of black
pigment cells. The extent of dispersal/contraction can be
expressed as 5 stages of index as a quantitative
evaluation. Whether these teaching materials are
effective in educational scene is discussed in this study.
Key words: Sea urchin, wharf roach, developmental
biology, osmotic pressure, body color change.
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